In this issue, Goodman and colleaguesl re-examine the relationship between the number of cerebral cortical lesions seen with magnetic resonance imaging (MRI) and the severity of neurologic impairment due to tuberous sclerosis. Their meta-analysis of five earlier studies2&dquo; demonstrates a robust correlation between the number of cortical tubers and the clinical neurologic impairment of patients with tuberous sclerosis. Patients with moderate to severe epilepsy and mental retardation are five times more likely than individuals with mild neurologic disease to have more than seven cortical lesions. The presence of infantile spasms due to tuberous sclerosis is strongly predicted by the cortical tuber count. Goodman and colleagues conclude that the cortical tuber count determined by MRI is a marker for cerebral dysfunction,.' 1 Given the variability of both the neurologic impairment and the brain pathology caused by tuberous sclerosis, it seems reasonable that children with more brain lesions should have more severe neurologic impairment (Figure 1 ).
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Nevertheless, conventional wisdom dictated that uncontrolled epilepsy was solely responsible for the intellectual impairment in these children, and we generated a minor controversy in Figure 1 . A, T 2-weighted magnetic resonance study from a child with severe neurologic impairment due to tuberous sclerosis shows numerous cerebral lesions. B, For comparison, the T2-weighted scan from a child with seizures but normal intellectual function shows few cerebral lesions. 1986 when we first suggested a link between the extent of brain pathology and neurologic function.7 Despite a trend toward greater severity with increasing numbers of cerebral lesions (Figure 2 ), individual patients may not fit this pattern. Many of us have encountered a well-functioning patient whose scan is quite abnormal or a child whose scan is only mildly abnormal despite very impaired function. These patients are evidently the exceptions that prove the rule.
Sometimes it helps to have beginner's luck. Our approach was simplistic; we counted the cerebral lesions and categorized the patients' clinical status (Figure 2 ).2,7 In our initial study, we used a prototype .15 Tesla MRI unit, a machine generally incapable of demonstrating very small cerebral lesions. Since we were able to identify only the larger cerebral lesions, the scanner in effect screened out the small lesions, which were probably less likely to impair function, and left us to consider only the more obvious abnormalities.8 A similar approach using modern equipment, with equal weight assigned to all lesions regardless of size, could well have obscured what seemed to us an obvious relationship between the number of lesions and the clinical function.
Weir Mitchell noted, &dquo;The success of a discovery depends upon the time of its appearance.&dquo; A decade ago we believed that uncontrolled epileptic seizures were largely responsible for the mental retardation of children with tuberous sclerosis. Epilepsy almost certainly plays a role, perhaps a major role, in some children. A correlation of the number of brain lesions and the severity of neurologic impairment does not preclude additional harm from unchecked epilepsy. But our ability to control a child's epilepsy with medication, and thus our perception of the clinical severity in that child, may be an epiphenomenon reflecting the extent to which the brain is disrupted by tuberous sclerosis. In other words, extensive brain disruption by tuberous sclerosis may predetermine which patients develop intractable epilepsy and through this or other mechanisms contribute to poor intellectual development.
Although the analysis by Goodman and associates is convincing, a correlation of this sort leaves many unanswered questions. There is enough individual variation of both the clinical outcome and the radiographic appearance that the magnetic resonance scan alone generally cannot be used to establish the prognosis for an individual patient. On the other hand, we may need to be more cautious when assessing the influence of seizure control on a child's developmental outcome. We need to study the distribution of the brain lesions to determine if abnormalities in specific regions predict distinctive behavioral or cognitive patterns. This will require careful comparison of the number, size, and location of the cerebral lesions of tuberous sclerosis with the results of detailed neuropsychological testing. Eventually these studies should provide more answers for this enigmatic disease.
